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D r a f t C o n c e p t u a l S i t e M o d e l - P o t e n t i a l H u m a n Exposure Pathwaysat Vasquez B l v d . / l - 7 0 S i t e
C O N T A M I N A N TS O U R C E R E L E A S EM E C H A N I S M C O N T A M I N A T E D M E D I AA N D T R A N S P O R T P A T H W A Y S
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S m e l t e r s
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= Pathway is not c ompl e t e
= Pathway is c o m p l e t e , but minor; q u a l i t a t i v e eva lua t i on
= Pathway is c o m p l e t e and could be s i g n i f i c a n t ; q u a n t i t a t i v e eva lua t i on
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"OnrSite" expo sure is o n l y atthe f o rmer Omaha-Grant and A r g osites.
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R I S K BASED S A M P L I N G
S T U D Y G O A L S :
1. Characterize the nature and extent of arsenic, cadmium, lead, and zinc
contamination within se lec ted yards through intensive sampl ing

Why intensive sampling? To determine if the contamination is hot spot
related or is uniform.

2. Q u a n t i f y meta l s concentrations in dus t , tap water, paint, and garden
vegetable s

3. Estimate recent exposure through monitoring of b l o o d , hair, and urine
Data will be used in the baseline risk assessment

\fjoitu.



PHYSICO-CHEMICAL CHARACTERIZATION OF SOILS

S T U D Y G O A L S :
1. Determine the concentrations of arsenic, lead, cadmium, and zinc in
the f ine frac t ion of the 2400 surface soil sample s co l l e c t ed in the spring of
1998

Why the fine fraction? EPA believes that this fraction is the primary
source of human exposure to soil

2. Characterize the species of lead and arsenic in the surface soil and
estimate the propor t ion that is l i k e l y to be available for absorption into the
bloodstream through oral exposure pathways



f a c s i m i l e
T R A N S M I T T A L

to:
f a x £
re:
date:

Nancy S t r a u s s
(303) 759-5355
Letter to Governor Romer
October 9, 1998
3, inc luding this cover sheet.

F r o m the desk of. . .
Bonnie L a v e l l e

RPMERA Region 8

(303)312-6579 'Fax:(303)312-6897



RISK: The probability of an adverse healthe f f e c t occurring as a result of exposure to aconstituent



HOW WE EXPRESS RISK

1/10 0 .1 10 ' 1

1/100 0.01 10 ' 2

1/1,000 0.001 10"3

1/10,000 0.0001 10"4

1/100,000 0.00001 1 0 ' 5

1/1,000,000 0.000001 1 0 ' 6
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HOW WE EXPRESS RISK

1/10
1/100
1/1,000
1/10,000
1/100,000

0.1
0.01

0.0001
0.00001

10 -1
10 -2

10
10 -5

a/o

1/1,000,000 0.000001 10 -6



T H E F O U R S T E P S O F R I S K
A S S E S S M E N T

Data C o l l e c t i o nand Evaluat ion

T o x i c i t yAsses sment

ExposureAsses sment
1-4

RiskCharacterization



HOW DO WE ENSURE DATA Q U A L I T Y ?

U S E S T A N D A R D I Z E D PROCEDURES
USE EPA APPROVED L A B O R A T O R I E S
U S E A N I N D E P E N D E N T V A L I D A T I O N
PROCESS



P A T H W A Y S

/ Leach ing

G r o u n d w a l e r
S u r f a c e W a t e r

C O N T A M I N A N T
SOURCE p. R E L E A S EM E C H A N I S M -t T R A N S P O R TM E D I U M -*• E X P O S U R EP O I N T -r E X P O S U R EROUTE -* RECEPTOR
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E L E M E N T S OF AN E X P O S U R E
P A T H W A Y

C O N T A M I N A N T
S O U R C E - R E L E A S E

M E C H A N I S M — > T R A N S P O R T
M E D I U M -

»

E X P O S U R E
P O I N T - E X P O S U R E

ROUTE - . RECEPTOR



G E N E R I C E Q U A T I O N F O R C A L C U L A T I N GC H E M I C A L I N T A K E S
I = C x CR x EF x ED x 1

BW AT
I = Intake or dose; the amount of chemical taken into the body
C = chemical concentration; the average concentration contacted over the

exposure period
CR = contact rate; the amount of contaminated medium contacted per unit time
EF = exposure frequency
ED = exposure duration
BW = body weight
AT = averaging time



E: »LE EXPOSURE FACT(
F O R R E S I D E N T I A L S C E N A R I O

CONSERVATIVE AVERAGE

DAILY 20 C U B I C M E T E R S
I N H A L A T I O N
DAYS 350 DAYS / Y E A R
E X P O S E D
YEARSE X P O S E D

30 YEARS

15 C U B I C M E T E R S

234 DAYS / Y E A R

9 YEARS

SOIL 120 MILLIGRAMS / DAY 60 MILLIGRAMS / DAY
I N G E S T I O N



S I T E - R E L A T E D I N V E S T I G A T I O N S
Activi ty Statu s

Risk-based S a m p l i n g
. Biomonitoring at 18 Removal Properties
• Intensive soil sampl ing at 8 Homes• Indoor Dust and Garden Vege tab l eS a m p l i n g at Removal Properties

C o m p l e t e d ; Results available
C o m p l e t e d ; Data undergoing
final Q A / Q C reviewC o m p l e t e d ; Awaiting analyticaldata

Comparison of Contaminated S o i l with Potential
Source Area S o i l s. Full Metal A n a l y s i s. Bulk S o i l Characteristics

• Arsenic Part i c l e Characterization
. In V i t r p Bioapce s s j b jUty________

Proposed Projec t Plannearing complet ion.
Availab l e for review by
next meeting (March 4 t h )

In Vivo Bioavai labi l i ty T e s t i n g F e a s i b i l i t y is under
review.

Characterization of Commercial Propert ie s
Projec t Plan under
development. A v a i l a b l e
for review by March 18*
meeting,_________

Phas$ I I I Residential S o i l Inve s t iga t i on Conceptual study designunder development.



B I O M O N I T Q J O N G R E S U L T S

Biomarker
BloodLead
Urinary
Arsenic
Hair
Arsenic

N
15

15
15

Units
H £ / d L

H g / L
H g / g

Detect.
Freq.
1 5 / 1 5
0/15
1 / 1 5

Observed Values
Non-DetectRan ê

f»^»

<10 - <20
<0,3-<1.3

Max.Detect
4.0

<20
0.41

Geomean
2.2

~
~~

Reference
Range

10

20
1



A C C E P T A B L E R I S K
For known or suspected carcinogens,acceptable exposure levels are generallyconcentration levels that represent anexcess upper bound l i f e t ime cancer risk toan individual of between 10"4 and 10"6...

- National Contingency Plan -


